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(57) Abstract 

Road transmission antennas (4a, 4b) are arranged along the road, and the road transmission antennas (4a, 4b) radiate radio waves of 
the same frequency and the same contents in the same cell (E). On-board devices (3) that receive the radio waves radiated from the road 
transmission antennas (4a, 4b) are adapted for directional diversity reception. Even if a small car enters a shadow region caused by large car, 
a communication between the small car and the road may not be interrupted. 
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©HUM^^To f!3RT>^& 12 a, 12 b-C^-T (B&T^^ftfck 
£R£l±24BJ: tj^cfcfcfcsa^ e £T 2 fflkbT8yiB& 

T*)o 12 a, 12 b3b»e>^fcg<g©-^ttx ffiffl • JB*S«HW 

me 15 4C7-f-l f ^5'i'**i5. tifcffi * 1 5 4 Bu &fcJ© 

Deja*:*^^^- 1 2©jiiqi^* s ^e>ns<t'5t3> ffi*a©a*ft 

h ;i/£JI iiJTS (H. Krim and M. Viberg, "Two Decades of Array Signal 
Processing Research" IEEE Signal Processing Magazine, pp. 67-94, July 
1996, PICK mm rjti6H4^filfc3SE&j M^MM^U. !£4 8#4-^ 1 9 

25 6 5&4Btji¥*^m)om3'&mfflffl®&i 5 4<D&fe\sit&m'mmm 

■5t±x ^M15 2a, 15 2b N «MBS15 3a, 1 5 3 bfcttfel&StU 
^cic^-Cn Hftffls mfrnVLtz* tci$^£ft£o 15 5(^^0 
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01014, *mMcom2mmmjz&z&m?3Mmi'XT&(DMmz7ji-? 
msm i mmmx mmmm 3 ^ Jt« u 

i«0 t> #fc> 4 aejES±©tta**«^« 3 left! d £ £ J: t) , 7 ^—i? > 
10 «><DS&Es fifd-SKi*K> «5te»«R^T«lfiR*tLfciaBS"7— *6 K 6 2# 

ij7«, &&&Mfr<D*£&.* jDJSv-^e l, 6 2#*ft**i»«3;tx*. 

ItSti 5 ^ i: ft & d £ £^-r ^ — h* a^JtofcW £> fix v> 3 • 

20 ffigfl6 3icJ;t)^m^nfc3iSSv— * 6 1. 6 2 fc^/fotttt^nTl^^- 
K *mmt 5=3- K^gp 6 4 ^ n — Kfggfiteff 6 4 1: «fc t> ^t&£ tifefeS 

25 v-3titftaBP6 3 fl&OT^ISS^-* 6 l#tftffl£ft£ 0 -©1^ 3— K 
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jE§±T >rt4b*>f. ©fti* Sift sPS^Sfg #fSt&£ ft * o 

^^i^t, M-^?SiR^ 6 5 tzfflfflZtiZ £x #Pu 2 #m 1 0 ©-A« 
£*U &^:fc<fctm^S©ttil^£ft&o 

w±© J; -5 c c ©fg 2 mmm\z x *ihu si 1 & <tmg 2 s&±r >^ 4 

10 a. 4bIffl© : f*lc«fcS7ai-^>^t:^UT«u ■ gMWVi/*M«L&< 

—m3masm (mm) — 
juts s 3 mffimm&m 1 sus^n ^ss? txwso 
15 1 2 tis *&W(D%& 3 n«0&ji8c«afis*fffla©^^y A©flteR4^r 

J|lIS±7'>^^4a*«fcrJ^2K±^>7 l ^-4b3&»6»ttx^--M«a!£(^ 

20 Sife^^T-^t-^lqllwlRJ^Tfl^ii^AT'S^^tlx ^2^±T>^^" 
4 b^&ttS^t)^T?^*lSfcia»T*«^iH»BT?»»$nao Lfc 
As,t> •fe;i/Ert© ! &^"Cttx jattO«^l6lfcHbTBua^lRl**e)lRl— M 

^A, Bj tLXiX. £R(B«fc£nffl«©Sk *¥ffl«J:iIfflifiOfi 
25 fciftffctf&ftS. 

Ell 3tt* JW£iI3©#J&&^115^ErcfcSo *tt^83fck 111 
1 U*«7>rtSl 2fc£*fl/Tl^ «r>^»12^ 0>J 
^.a*M2CD55#K:ffifi*n*:— ^®*«T>^1 2 a N 1 2b£*rr*o 
Wftr>Ti- 1 2 ax 12 bi± x ^Jx.«^2®Bti^|q](-v&o-t:M^Jt 
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Ell 30lSK-lis mMT>^± 12 a. 12b(t TO2©bu^ 
mfa 1 &(D?> : r±~e$>-?X*>&^o StSCx $i7>rtl2a, 12b 

si 1 4 &. m±m i y zwc&^o mzoyw 

PWtmmT&tZZte^ SS±T>^^-4a N 4bll iHifcA. iH^B"?^ 

El 1 4 £#BBLT»§-r£ ^M=£B 2 1 
ftfg-ft^glU ^ft^tL. m±7>y^j-4 a. 4 btmDtttt^tlfcft/ 
S&atfcfiP(0/E) 2 7 a. 2 7 b £TSIttff-5f £^&Lfd£. &&±7'>7- 

^-4 a. 4b^e>{g?SA. faWcB^zn^nmMhVTmtgitZo 

20 §IS±7>ft4a^ 4btz*5V^WT>7 i ^- 1 2 a. 12bfr 

ft^tU «fl/'#&ife«B<E/0) 2 9 a, 2 9 b Cil^^tC^SSa 
^cffLfc^ TD/8©2;t:cWte:7 7"f a* 5 b (z-^n^tL^Hi^tU ^ 

25 gM$!B2 8fck 2-3©Jt/«^fetftgIJ(0/E) 3 0a. 3 0bS«U d 
CD 2 ocD^/mm^gP 3 0 a. 3 0b fc^T3WB&*flW*7C©£M 
^t^it^o ^SSM^lix ^^ti^3 1 a. 3 1 bfcfcWC^ft* 
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££u Ell 4(DZfuy^mt:\t. M y*-«B3 2tt, ffiJU&JtMSSIS 3 1 a, 

I215fck ^«^iB3CD«ifl«j«BJS^-r^ny^ia"Cfeao 0 5i:^ 
&W7>T+ 1 2 a, 1 2bttt«&**U #*i7>rt 12a, 12b 

Jfc#t-£fc&0gMgSM4 6£11;LTl^o W>rtl2a, 12b£ 
*^-CB±7>rt4as 4 bfr&^&ftT^smifttfSMStiS h> g 

e^ftt^-rss^M-tiiH wkmsbi ii3#x.?>nso *ttaMgaui 
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5 £ fc N m 1 5 O^n y Z E"C«±n My^»4 8 fct £EJ5I%&4B® 4 7 a. 

X < x 5 3 £ ftfc^CDflF^-* £SD ?> tSl^XJi^T 

10 >y ^-£54 8 *aaU&Sii^l4> S 5 0 tli3V>-CSSiJ»JESP 

its 7 ^lits u § So 

W±® J: 5 led cD!g 3 mffiMfflifc £ftfc^ 1 o©-fe;i/E l3:fe^T128JiT> 
^± 4 ?,£fe^^ft3m^cDl£m^SS% 2 ifiBSlc: U 3 fc;fe WC « 

4 b ^-b;i/ECDii£§CD^^[Rl{3WrS^ U T^fclggbTl^c^ m 8 
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5 T>-7^4CD&t::bT*K *M2lz*fU"rS*:a^|qI* 4 &S«i:S<B«[ 
^te^ltlSE^rS'J^tecf £ #tlfi cfcl^o 

15 St7>rtl2a, 1 2 b*JlteS«»©R*7>^fc:«&ifc;fc;fc*© 
£ClT-&tW©fcto2M£bTfi&BJ3£T3) (iB«7U— T*^:*-© 

&mnm, r^^>^^-o^^i&[Rij m-?+t$B5ifs 

^IMfefcSk B Vol. J71-B No. 11, pp. 1217-1227 , 1988 Nov &#JB)o 
EI&15 4& &»©au6ft!fiW7 , ;nJ'JXAt:J:Ds *«7>ftl20jB 

25 -m4mmm gues^-*) - 

mi 6(±s *^cD^4^gff$«ll^SS§*P^MM^^7 i A©^^^-r 
«fcfel2t?fc*o |2I16lwj3^Ts Ell 2 £Pb^#ES&#£-O^Ttti5j— ©# 
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t) ©to £itS§±cD&g£m*&£!m 3 £*Q -£3 d £: £ J; »k 7i-y> 
— ^ *«B£B3& Ell 7t^-r«tat3 N ^ISSt-*6 1 n 6 2 £*fcffi 

TztctixD-?— t>t&m&6 3 x'— *^m§P6 3i3 t fct>^m^nfc?ii^-x' 

10 — ti 6 1, 6 2 £;ttJfofW£ftTl>£=J- K&gSrran— KK8jlfiS6 4 
15 V— #t&ffigB6 3£:fcVvC31l§V— #6 lifi&LthZtlZo £CD®£\ =»— K 

20 HimvttMLtZ tlZo 

3 fciJ^TilgSv-* 6 2*»tfttH**bS3&»6)s =3—KB«iaJ6 K§2 

fi*±© <t 5 £ £ 0H 4 J; ftfcf > Jg 1 * «fc 2 ES±T y=r ± 4 
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-msmfamm (ofdm) - 

5 ^(Orthogonal Frequency Division Multiplex; OFDM) ;£5$;£:$£ffl-f i)"^ 

^u&mm&frw&w. (ofdm) ^Mnuthife. 

e oiiBSos^iRi t H-r a j» iwfts £ fck * n^avfe * e a c ft < Jiftte 

(0iJx.«6(GHz)^) cDm^A s •fe;^Ertt:Scl^$tl2•<fc■5^-^i:oTV^?>o Mfc 



WO 00/39944 



32 



PCT/JP99/04314 



5 mmm 6 fis ii3§£M^-^ 50FD M^H LfcOT£3te7 7^^5a N 
4 a N 4bfr£m*#bs ^^S^SSTo 

10 *fc, ai^6^&aif$n*0FDMaw*nfc*5ft©»^amH:x 

20 lix *«7>rtaJ12l:^tgi*iifc^l8±7>rt4as 4bi?f, 

ei 2 o (is m±m i ©m^ft^^-rrn v >? m-v $> z> • i*i 6 &s 
25 ^fg^«2 itis 7 s — *£#sdu 5iMcig55-rsiffi»©aKeia*ffioT^ 

SI'S 0 F DMOT^*Sffl bT So 

2 1 t±s £ HJEEWbHBrtFomrd Error Correction Encoder) 
130^ >^-U-riHlKl 3 M®J^#fcIHB§ 1 3 2 £s 3S»7- 
U^&HE&l 33^ TvTn^rt—* 1 3 43£h£i/iix.£o 
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DITIE^J£-riE]I^T-$)^o 3iKfc:*IKa£©3ag (£&»0 #£bs 

5 xf — ^H]j^l 3 5 s -f *J*)\s*— =t4 ;t£fc£D A B (Digital 
Audio Broadcasting)^ifT-^ffl^nxiNS^P^^ y^-V-^hJ^MM' 

mWffi^<m& 1 3 2 fis mCDM^r t (D?£<Dm.fr* £.Z>Z.hlz&ZWM* 

(D^>>^;v^lut fc^T <5^ra- Kl^P^^tS^S 2:^-518*116*^ 
15 ^-TSIslKT-^So 

^ftSP(E/0) 2 6 {ziJV^T^M-^t-^^tU ^77 5 9 £^bT#IE£ 
20 fru _tt>ffl© 2*0^7 7 -I'M 5 a N 5 blz^ltB^tiSo #7 W M 5 a N 

£ftfc*te/«l£8*SP(0/E) 2 7 a. 2 7 bfcT*aOTCS£ffc£ftfc8U 
#K±7>rt4a. 4 b^m&fc. bT#tl*£ft£o 

i2 1l±s OFDMfc«kS^>^;i^3^©«^S«««kttf n B3IBttlt± 
25 K:El^bfc*©-Cfe5. ^»^>^SttTS #— WISttA t 

•C^tit^^o RffflflEJ»Jttts (TS+At) /TST^£*l3o 
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6tjl3{i N -fe;WD*t£#l 0 0m^?>li, 5 0 Onsec < kV^^fflLTl^o 
£ifeJ5 6&x 0 2 0fc;^T<fc?£, *£g§±T>rr:>-4 a, 4 b 

5 £>m%-r& fc#><D&im^Wi2 8 &fiS*.Tl>S. #5§±T>t 1 ^-4 a. 4 b 

iftfel^JiB-rSSefi^tts ^ft^fU i^^M(E/0) 2 9 a, 2 9b 
J3:fc^TftM^£^®££^&£ft*:&. Tt)^©2*CD^7T-r^-5 a s 
5 b (r^tl^tV^im^tU 6®SilHt 2 8 e,n?> 0 

10 gft=£B2 8li. 2^©^/mm^MU0/E) 30a, 3 0b^U - 
© 2 ocM/m^j&giS 3 0 a. 3 0b Ic^V^TtulSS-^S^^TnOSMM 
^fcaSftTSo ^/H^ti>t@^3 la, 31 bfcl^tvc^ft* 

bfrZo Sfcx tii!s^cDSMM-^t±. i/^;i/Jttfc»3 3fcfe#*.6*i3o 1/ 
1 5 Jt^gp 3 3 fci, «-SMM^©Sil £ Jfctfc U v > f tuog® v 

S*tfS&3 4fc:fcVvCJra$8SeP3 5 fe^fi^tlT 1>3JS«»£&JI 

20 t«3 6 \z&\,>ximmm&&tz&*mmm&ifimgtiit&> 1 

&:Jb\ 02 0(2)^0 HIT' (i, ^y^3 2t < tot, 2^(Dim^ 

w \> m^x^tiifis mfeoMfrx 2 ^(Dm^*&m-?z>Mf&* t-?x<b&^o 

25 {m l"<Mzm-3^X&:ifr£>tLZo 

HI 2 0(D7vy?mxi±, 7*4 y*-fHS3 2t±, H^MI^i^d>S^5 3 1 a, 

3 ib\z^x^n^nm^ntz^mm.m^w\)mK.x^tco t*»u 
£<> was 3 TT-m^nfe^o^^-^^D^x^fift-r^^ 
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gP3 1a N 3 lbCifcMTJtBSftfcgteOTfck ^^3 4a, 3 4b 

5 t^n^ti-^^&nTMaaftSift^nx $ft»afc3 6 a, 3 6 b^wci^ 

S-lSJSSfflMfflK 3 1 as 3 1 bfc::ib^T£e£ftfc&©g«OT<Z>-5-&S* 

So 

15 ^{i^gtiS^eiz-SbTiss-rs^^^-cgs^^s 

20 gfc&£gB2 lfcfcs BuiEOctolcOFDM^^^fflbTl^o O 

aKasasfc^^c. 3iMa^* j ^u<^b-r§o Hum 

&±T>?-i-4 a. 4 bfr &^^nai^«offlaaftH:ia31fl«jK:llI-&o 
■5 OFD M©jpJj&^ ^?S$FIHf % >^ A fcjfc^TattSfc < $£M~TZ>Z. h 
E12 3{i. ^T>^1 2lw*5V>TSS±T>^^-4a. 4bfr£#ti*£ 
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&m%im±. y$>^>^—# 1 4 o t, y— ] ) ^j&mss nit m 
®i® i 4 2 ^ >^-';-^i5ii^ 143^ m^isiEk^m i 

4 6 ££i)ii;lT^£o 
7 — U :ng!gl[E]g§ 1 4 1 ^fgH'J©^7- U x.*mm& 1 3 3 fc&CD#l 

wk*)fsiE&^\E\& 1 4 6 t±s ^buiE^'fbiiiss 1 3 o t%L<Dmm*-r % 

10 Islg&T-fc&o 

^ y ^ CD <fc o j£*T b T V NT & s M&<DffiM £ § & o 

15 ^LTl^*»£>s v;^^X^SO^#^|sl^T#?)o Lfe^oTs «^ 

4 b^^^EOitS&CDS^InJ^lil'^^UT'SSlCaSgUTVN^o UfrU 
20 x.l£> H2 4t3^-r«fc-5lc N oii;r*S«fc»)*-fe;i/E©4»*t:3ffiv^ti:iaK:Kia 

4 b£<fcoT loO-fe^E&^J&l/T^Sa 1 *. S^^LhcDj^T^THCcfc 
^>T loot;i/E$MT5 •fc-SfcLTfcJst^o og=tK ^±T>^i-4(D 

mwtiLWfc\sT<b&±T>Ti-4(Dmz\.x$>s w2c**ltis& 

#5S£*UffiU S«M-^©^a8S*^ft*rfc:^©**^M-^fci^|ftLTV> 
So UpU mz.\£&±.7>7 L i-4 a, 4 b fc&^T^Sfg-f-fcs JSSffiRS 
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LX^lzm^nZls-VyjX-Fte&mte&CDXffitsfrb. z*X Y¥ 

5 i^m-rs^ mz.\mm¥-6 - i 4 i 3 6 l^&m^m) ztrnttitt, 

&&±7>ri- 4 a N 4 b tci^T^m^tifc^CDgMff ^(Dm$L®L*mZ 

tulB^lll5lg^^~^5||»^T-^ — *t©SS±7'>^4a. 4b£ 
J; o T 1 ^>®-b ;v E £Bj$-T a £ £ \z £ t) [UM b T l > S <D izM b 

15 sti^fta-fe^ErtfctSffiu -bji/EStsct^'JrE s^io-rs^ 

£ «fc t) [hJ^-T £ «k -5 £ bT l ^ 3 o 

$ 5) fc^f *vfc£> 1 6 Id t± x 4 JiT" >rt7 1a, 7 

lb, 7 1c. 7 1d»7>fM7 2a, 72b, 72c. 72d (WT 

20 So ^■ESJiT'Vt 1 ^' 7 la-7 1di)>^l±s IrI— ft^cDjIBS'&I^— * \Z <fc 

t> saa^tifcp— ^aa!co*ift* ^Mtvv-?*. u s tciqjw-tsfetrbT 

b"C^S»^fc: N WgrrSJMa&J^ff bW£ h^\y^#W2CD#4#>&;3 

&Zo b^u ^®sto^i-eW7xij7E stabfcfcSfcfck m 

#«>&5fc:flHIbTlvC4N ¥tt&fi3HU ^©■y-^UTEstiStM^n 
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m&<DmiLifiBii&fifafre>m&?zifi* &mmwx&, w*-ts*-8B& 

10 *S>ftTl^i£M£l«8 lt±, ^H^8 2%WbT*t)x CO«8 2t 

JB©^:^ 2 a~7 2 dlC^m^nSo 

15 mm6lzffiz.t>iiX^Z&m%iW8 5fcfc. ^T^^T la~7 1 d 
4»6TDffl©3ifi77^M7 2 a~7 2 dfc*ix*ft3£ffi£ftfcJte«-5£g« 
^t:Saft-ra«»/3teaaftlB(E/0) 8 6 a, 8 6b. 8 6 c, 8 6d£ii;l 
TV^o SMI FSU8 7 a, 87b. 8 7 c, 8 7dt:*V^ 

T#«&£©*&31&gl:tfc^ t*8«S8 8 a, 88 b, 88c, 88dt# 

20 x.?>tu mm&M£tiZo 7.4 y*m8 9fc^f>tiSo Sfcx # 

gfifc^fck U^;Wt«gaJ9 Ofc*#jl&*iS. l/^ib^9 0!l ^ 

9s#j»-r*. ^-f y^»8 9*jKabfcs««^ttx areas 9 lcswc 
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d^m$ftfcm^*w*)&z.x^tzo Lfru mm/^M(E/o) 8 6 

a~ 8 6 d© I IfeX-Xte^T ZMi&Z t^>Xb£<, a-^fiP 

5 VNo 

^-sniga iooh i o i ^fits/c^s. mm® 10111 

10 mn^£.m-rz?6/mm,&mmort) i o 2&^lw£<> 

g&i o 2©tH*ii Ei^b^v^jraai^-f )\/*&itnsxmmi fspi o 3 

-y-si o 4ic#^.e.ftSo ft/m^msp i o 2 ®m*i^ s^bse 
mm&mm&mm-^&fr&m&ftu® 105 ^5. mi 1 0 

20 mnrnz ntz&. -y-— ^ j. — * 1 0 7 sa* bTE&-t:r >^ 7 1 * s>m*£ 

0 8fck ^±r>^^-7 lfclct D^M^tU U-+al/-^ 1 0 7&5I51L 
»163ftTt^^«fcS^rftT£ra£ft;fcgU ££>£g«iFS5i 1 1 
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5 t*5o 

So 
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H * co IS H 

Buf3*iB^®iis mmjLmmTy^i-iPbmiztix < zwazsmt 
^j-izx d w n—is^-gm-z'tto ^—i/^%.m%-WLh*m-?z>*><Dx 

^wovizm-i^xP-i ^^S£fr-5 ^cDT-feSd b&ftWih-rz 

1 5 itsra i mmco^mmm ^^ta 0 



vJSDOCID: <WO 0039944A1_I_> 



WO 00/39944 PCT/JP99/04314 

42 



e . 7-* o&mtt t vx > > r i: t #- k etna 1* fcE aasaas 

#§!l^S (OFDM) *aS:*8Rffl-rs^2:*^ai:"r5ai*SlXH:»*S 

15 tftm^©%*&t^u 

M u ts^ v %t *v j ^sfifcfr o <dx & s z. h t t z 
7 s3tt©»*BffiiM^^y a. 

9. ms&jrjrt— i/?-%m^m±, &(D\,^?nfr(Dmmz&r> 

20 &m*fto - h^nrntt znim 7 fBttcDBs^raa©^^ a c 

(b) E&±g©r>^fc«fcD£e£ftfcOTfca^U *©l»3ftfcf« 

10. &±g{ET>5^#^ffiLfc{g-#2N ess»sau"cgttso«« 

ftsc^s^^rstt^STsattosswM^^Ao 

1 1. ^mmm^if^—^(o^.m^tLxiy>^^t^-v'mm 
&mtttz\M.$im%i&ifrm&m (ofdm) ttzum-rzz 



INSDOCID: < WO 0039944A 1 _!_> 



WO 00/39944 



43 



PCT/JP99/04314 



7 mmco^mmm^^ a„ 
12. mk&s&tmmT^i-t, m±m.my>y L i-t^^mm^nx<^m 

z> & cox & % z. t zftWit -r zm^mmisx^ a 0 

25 14. lulBW^S«> 
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5 ^jara 

&ftw&m (ofdm) ^*asffl-rsii:*«f«i:-r*BS5fssi 3xi±fli 

20 1 7 tt®&$iifljM ->*3P A„ 

1 9. m&b^ #w&wfrbwmztix<zmm&&mTz&m(D&± 

;i/rtK:*i|qH£SlqKtfc3WK"CBBa^*U 
tA 0 
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20. mtzmk<D&±%mT>^o&mi'^)\'*m& , ft&ztw$.ttiir2> 
10 swDjftitxtt'&fiJi-ra 

15 2 3. ^nRSSBWstt*^— ^o*M*Sk bT->>^;i/ri:t:^— Kftia 

^iat^s^Ji^^i , J#a (ofdm) ^^ffl-rsdh^^t-rs 
got^ & |bj— fe ;u*g fcifcS U 

P^BiflBffiB^— *C«bfc^ fc^m^nfc»^tx ^©(a)(b)(c)©V>T 

n^ott^sfr^s^^iaii^t-aiiii^rafc-rsss^iHaa^^^Ao 
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